Because of huge consumption for agricultural purpose, presence of pesticides in surface waters of Golestan province (north east of Iran) is very common. These pesticides finally could be stored in aquatic ecosystems and have proven toxic effects on aquatic animals. Culex quinquefasciatus is one of the most common aquatic insects living mainly in the wetlands. The aim of this study was to determine the acute toxicity of deltamethrin and diazinon as potentially perilous organic pesticides and to assess mortality effects of these chemicals on the mosquito Culex quinquefasciatus in the form of LC 50 .
INTRODUCTION
There is a growing concern over aquatic contamination because of its harmful effects on biocoenosis structure, biological life including human beings, chemical pesticides with continuous molecules (lengthy half-life cycles) pose a threat to various forms of aquatic life and also to the humans consuming the affected fish (Darko et al., 2008 ; Curtean-Bănăduc et al., 2016; Sandu et al., 2000) . Culex pipiens is a common mosquito that is consumed by fish. Mosquitoes are flying, biting insects that increase in water during their immature phases. It matures from egg to adult in seven days; adults generally live 10-60 days (Langston, 1990 ).
Presence of pesticide in level waters was reported in North America and Europe since fifty years ago and also, many documents have demonstrated the toxic effects of these contaminants on the aquatic environment (Miller et al., 2002; Galloway and Handy, 2003; Tinoco-Ojanguren and Halperin, 1998; Capel et al., 2001 ). Organophosphorus pesticides are widely used in agronomy or agriculture, and the aquatic environment near to fields is under penetration of OPs such as diazinon (Tinoco-Ojanguren and Halperin, 1998).
Diazinon (organophosphorus pesticide) possesses moderately persistence constitution and is very used in agriculture (Bazrafshan et al., 2007; Larkin and Tjeerdema, 2000) . The diazinon toxicity is due to inhibition of acetylcholinesterase activity, which causes detrimental impacts on non-aim aquatic species close to agricultural fields (Larkin and Tjeerdema, 2000) .
Pyrethroids containing deltamethrin are largely used as pediculicides and are among the most potent insecticides (Viran et al., 2003) . Pyrethroids are extremely toxic to shrimps and fish and some aquatic arthropods (Viran et al., 2003; Srivastav et al., 1997) .
The acute toxicity information provides useful data to determine the action mode and comparison of the amount response among different chemicals. 96-h LC 50 experiments are conducted to determine the survival potential of organisms to particular poisonous chemicals. Chemicals with lower LC 50 amount are more toxic because lower concentrations result in 50% of fatality or mortality in organisms.
MATERIAL AND METHODS
The studied species was Culex quinquefasciatus. Lethal experiments were conducted using 100 individuals. Test chambers were Petri dish. All mosquitows were adapted for two days in these aquaria before assays. Water temperature was regulated at 27°C. Dead mosquitows were immediately removed to avoid water pollution (Gooley et al., 2000) .
Substantial concentrations of active ingredient tested were 0, 1, 4, 10, 20, 40, 100 and 200 ppm of commercial dose (60%) for diazinon and 0, 1, 4, 10, 20, 40, 100 and 200 ppm of commercial dose (2.5%) for deltamethrin. 14 groups (seven for diazinon and seven for deltamethrin) of 100 mosquitos were exposed for 96 hours in the Petri dishes.
During the acute toxicity experiment, the water temperature in Petri dish was 27°C. There was not food administered during the assay and test media was not renewed. Mortality rates were recorded at 24, 48, 72 and 96 h. Acute toxicity tests carried out according to Hotos and Vlahos (1998) . Nominal concentration of diazinon and deltamethrin in 50% mortality of Culex mosquito was attained by probit analysis in Finney's method within 24 h, 48 h, 72 h, and 96 h (Finney, 1971) in the maximum-likelihood procedure (SPSS 2002, SPSS Inc., Chicago, Illinois, USA). Lethal concentration value was obtained by graphical interpolation by taking logarithms of deltamethrin and diazinon concentrations versus probit value of percentage mortality and also by fitting a regression equation arithmetically.
A 95% confidence limits for LC50 were computed by using the formula:
(LC 50 95% CL) = LC50 ± 1/96 [SE (LC 50 )]
The SE of LC 50 was determined with formula:
Where: b = the gradient of the chemical-probit analyser response (regression) line; w = the average weight of the observations, p = the number of chemical used, n = the number of animals in each group (Hotos and Vlahos, 1998) . After the acute toxicity test, the NOEC (No Observed Effect Concentration) and LOEC (Low Observed Effect Concentration) were calculated for each measured endpoint.
RESULTS AND DISCUSSION
There was no mortality during the acclimation period before exposure, also there was no mortality in the control group during acute toxicity tests. The mortality of mosquito Culex quinquefasciatus for both of deltametrin and diazinon are in tables 1 and 2 during the exposure times at (24-96 h) respectively. The mortality of mosquito Culex quinquefasciatus increased significantly with increasing concentrations (from one ppm to higher concentrations) for both of diazinon and deltamethrin.
However for both of deltamethrin and diazinon there were 100% mortality at 200 and higher concentrations within the 96 h after exposure, and no observed 100% mortality within the 24 h (Tabs. 1 and 2). 10  10  15  31  53  61  20  37  49  64  73  40  49  63  69  82  100  61  83  88  97  200  80  89  100  100 Median lethal concentrations of (10-90%) experiment are in tables 3 and 4. Because mortality (or survival) information were prepared for each exposure concentration in a toxicity test at different exposure durations (24, 48, 72, or 96 hours), data can be designed in other ways; the direct line of best fit is then drawn through the spots. These are time-mortality lines. The LT 50 (median lethal survival time) can be computed for each concentration. Contamination of water organisms and environment with pesticides via rainfall runoff is very conceivable (Willis and McDowell, 1982) . In addition it found that both diazinon and deltamethrin were lethal substrates to mosquito. The mortality of mosquito increased significantly with increasing concentrations (from one ppm to higher concentrations) for both of diazinon and deltamethrin. However for both of deltametrin and diazinon there was 100% mortality at 200 and higher concentrations within the 96 h after exposure, and no observed 100% mortality within the 24 h. The 96 h LC 50 was calculated to be 31.9 ± 0.02 ppm for diazinon and 18.5 ± 0.04 ppm for deltamethrin and here it reported that diazinon was lowly toxic to mosquito Culex quinquefasciatus.
LC50 values of aqueous and organic solvent extracts of plants/plant parts on mosquito species reported from tenths to several tens of mg lˉ¹ (Raghavendra et al., 2009 ). Value of diazinon 96 h LC 50 was 0.8 mg/l for zebra fish (Brachydanio rerio) and it was eight mg/l for guppy (Poecilia reticulata) (Adedeji et al., 2008; Keizer et al., 1991) . Getaway reaction of unmated and mated nulliparous Aedes aegypti mosquitoes were estimated using three different concentrations of deltamethrin in the presence or absence of a live organism host (Boonyuan et al., 2011) . Although deltamethrin is thought to be lower toxic in field conditions due to its adsorption to sediment, these data are useful to potential ecosystem risk evaluation (Viran et al., 2003) .
CONCLUSIONS
Our results showed that LC 50 96 h of mosquito Culex quinquefasciatus was calculated to be 31.9 ppm for diazinon and 18.5 ppm for deltamethrin. Maximum allowable concentration was 3.19 mg/l for diazinon and 1.85 mg/l deltamethrin respectively. The results of the present study suggest that both chemicals diazinon and deltamethrin varied in their acute toxicity on the mosquito. The toxicity of deltamethrin and diazinon on the mosquito increased with increasing the concentration and exposure time.
